Most febrile children contacting a GP cooperative are seen by a GP, although the incidence of serious illness is low. The guidelines for triage might not be suitable in primary care.
INTRODUCTION
Fever in children is a frequent reason for parents to contact a GP, 1 and is often presented in the evening, during out-of-office hours. During these hours, GP care in the Netherlands is currently mainly provided by GP cooperatives. 2 Initial contact of patients with the GP cooperative is by telephone, with trained receptionists. Triage is based on the practice guideline for the management of febrile children by the Dutch College of General Practitioners (NHG). 3, 4 According to available guidelines, triage of a febrile child is based (among other characteristics) on the child's age, characteristics of the fever, the presence of alarm symptoms, and concern of the parents. 3, 5 In the absence of alarm symptoms and in agreement with the parents, advice by telephone is considered to be adequate care in children older than 3 months.
Most febrile children have self-limiting viral infections and do not need medical intervention. The incidence of serious bacterial infections, such as pneumonia, sepsis, meningitis, and bacterial gastroenteritis, is very low in general practice. 6, 7 Nevertheless, most of the children contacting primary care are seen by the GP, thereby creating a high workload.
The reason for this discrepancy might be that the available guidelines for triage are not suitable for primary care. First, most of the evidence in the guidelines comes from studies in selected and referred children. Furthermore, the evidence is derived from studies performed in the era before the present childhood vaccination schedules, with a different spectrum of bacterial infections and thus incidence and presentation. Thirdly, in the Netherlands, GPs are no longer familiar with the patients they see at the GP cooperative, due to the change in organisation of out-of-hours primary care. Therefore, a thorough evaluation of the present triage process and its determinants seems appropriate in order to optimise triage of febrile children in primary care.
The aim of this study is to investigate the triage process of febrile children presenting to a GP cooperative. The objective was to describe the determinants related to the outcome of triage: telephone advice, consultation at the GP cooperative, or home visit.
METHOD
This study was conducted as part of a prospective cohort study evaluating the course of fever in children aged 3 months to 6 years, performed at a large GP cooperative in the southern part of Rotterdam, a large multicultural city in the Netherlands. The GP cooperative comprises an area of 300 000 inhabitants. Between January 2005 and March 2006, consecutive children aged 3 months to 6 years contacting the GP cooperative with fever, as reported by their parents, during Monday to Thursday evenings, were eligible for inclusion. Fever had to be the main reason for encounter. Children were excluded in cases where the parents could not communicate in Dutch, and in cases where a child had already been included within the last 2 weeks.
When parents telephoned concerning their febrile child, the receptionists of the GP cooperative performed their usual triage. After making their triage decision they filled out a structured triage questionnaire concerning eight items with a total of 26 questions. The receptionist was not aware of the research question. The questionnaire consisted of triage questions derived from the NHG practice guideline. 3 The answer categories were 'yes', 'no', or 'unclear or not applicable'. Duration of fever ≥3 days, shortness of breath, signs of dehydration, meningism, or serious illness are alarm symptoms indicating an increased risk for complications.
At the end of the telephone call, the receptionists were asked to assess the level of concern of the parent(s), categorised as: not concerned, slightly concerned, moderately concerned, or seriously concerned. The outcome parameter of this study was the result of the triage: telephone advice only, a consultation at the GP cooperative, or a home visit.
Statistical analysis
The characteristics of children with the triage result 'advice' were compared to the characteristics of the children with the triage result 'consultation' and 'home visit', using univariate logistic regression analysis. The children were divided into subgroups based on age. Three of the triage questions, addressing throat ache, stomach ache, and crying during nappy change, were not applicable to all children. The age distributions of the children whose parents answered 'yes' or 'no' to the questions on sore throat and stomach ache were compared with those of the children whose parents could not answer these questions. Based on this, the age of 18 months was chosen as the cut-off point. Since most children aged <18 months wear nappies, this cut-off point was also used for the triage question regarding crying during nappy change. The differences between the baseline characteristics of the two age groups were compared by means of a χ 2 test. Based on the defined age groups, two prognostic models for consultation as outcome of triage were constructed using multiple logistic regression analysis, in which the clinically important variables age, sex, and duration of fever were entered first. Secondly, all other triage questions were added using a stepwise backward approach. At each step, the least-significant variable was removed, using a significance level of 0.05 (Wald test). Age and body temperature were analysed as continuous variables. The expected probability of consultation for each child was calculated using the regression coefficients of the independent variables found to be present in the child. The discriminative ability of the model was assessed using the area under the Receiver Operating Characteristic (ROC) curve (AUC). An AUC of 1 indicates perfect discrimination between children with a consultation and those with advice only; an AUC of 0.5 indicates no discrimination at all.
How this fits in
Febrile children presenting to primary care usually have a self-limiting infection without a need for medical intervention. Nevertheless, many febrile children are seen by a GP during out-of-hours care. This study shows that as much as 73% of children presented at a GP cooperative in the Netherlands are seen by a GP. Most of these children were reported to have alarm symptoms, leading to the conclusion that the triage guideline is well used by receptionists, but the telephonic enquiry after alarm symptoms needs refinement.
The cultural background (native versus non-native) and level of concern of the parents (not or slightly concerned versus moderately or seriously concerned) were separately added to the final model in each subgroup, testing for additional value in the prognostic regression model, using a significance level of 0.05 (Wald test).
The SPSS statistical package (version 11.01) was used for data entry and analysis.
RESULTS
Of the 506 children enrolled in the prospective study, the triage questionnaire was filled out in 422 (83.4%) cases. The 422 children with a triage questionnaire did not differ from the 84 children without triage questionnaire regarding age, sex, residence, triage result, percentage non-native, and percentage referred by the GP to secondary care. Triage of the 422 children resulted in a consultation at the GP cooperative in 309 (73%) children (consultation group) and telephone advice <18 months (n = 184) ≥18 months (n = 238) in 113 (27%) children (advice group); no children were visited at home. The median age was 21 months (range 3-71 months). The number of male children was 242 (57%), and 214 children (51%) had non-native parents. There were 184 children aged <18 months and 283 were aged ≥18 months. The main characteristics of both age groups are listed in Table 1 . The most common symptoms at triage were a running or blocked nose and cough (63-75%). Furthermore, the symptoms indicative of meningism and serious illness were frequently reported; crying during nappy change was reported in 48% of children aged <18 months. Drowsiness, restlessness, groaning, and a pale, ashen, or mottled skin was reported by the parents of about 40% to more than 50% of children. The frequencies of the triage answers, the alarm symptoms, and their univariate association with consultation and their univariate association with consultation as the outcome of triage, as odds ratios with 95% confidence intervals are listed in Table 2 . In children aged <18 months, 14 of the 24 variables were significantly associated with consultation (P = 0.05), compared to 12 of 25 in children aged ≥18 months. The prognostic model for both age groups is presented in Table 3 . Children aged <18 months whose parents reported that their child was drinking less than normal or was short of breath, were more likely to be invited for consultation. In children aged ≥18 months a duration of fever of ≥3 days, drowsiness, or a pale, ashen or mottled skin, was predictive for a consultation. The c value of the AUC was 0.73 for children aged <18 months, and 0.79 for children aged ≥18 months, indicating a good discriminative ability for consultation of both models.
In both age groups, the rate of consultation was not significantly different between children whose parents were non-native or native. However, the rate of consultations was higher in children whose parents were concerned according to the receptionist, compared to the children whose parents were not concerned. Table 4 presents the observed and expected probability of a consultation in children with each predictive symptom or combination of symptoms, followed by the probability of a consultation in children with and in children without concerned parents. Children aged <18 months who did not drink less and were not short of breath were least likely to be seen by the GP (12 out of 28), but the probability of a consultation increased when their parents were concerned (six out of nine). When children had at least one of these symptoms, the additional value of concern of parents to the probability of a consultation was very small. Children aged ≥18 months who were not drowsy and did not have a pale, ashen, or mottled skin, and had a duration of fever <3 days, were least likely to be seen by the GP (13 out of 41), but the likelihood increased when their parents were concerned (7/11). This was also the case when children had a duration of fever ≥3 days, but were not drowsy and had no pale, ashen, or mottled skin. The additional value of parental concern for the probability of a consultation was negligible when children had a combination of these symptoms. Children with two or more of the alarm symptoms, were more likely to be referred to a pediatrician than those without alarm symptoms (0% versus 14% in children aged <18 months and 2% versus 12% in children aged ≥18 months).
The discriminative ability (χ 2 value) of the model in children aged <18 months increased from 0.73 to 0.77, and in children aged ≥18 months from 0.79 to 0.83 when concern of parents was added.
DISCUSSION

Summary of main findings
Of 422 children whose parents contacted the out-ofhours GP cooperative for fever, 73% subsequently consulted the GP and 27% received advice by telephone only. Independent characteristics predicting a consultation were different for children aged <18 months and those aged ≥18 months. Children aged <18 months whose parents reported less drinking or shortness of breath, were more likely to be seen by the GP, whereas in children aged ≥18 months, a duration of fever ≥3 days, drowsiness, and a pale, ashen, or mottled skin were independent predictors of consultation. Children without alarm symptoms were more likely to be seen when the parents were moderately or seriously concerned.
Strengths and limitations of the study
To the authors' knowledge, this is the first study describing the triage process in febrile children in an out-of-hours primary care setting. The receptionists were instructed to perform their usual triage and then check the questionnaire for questions not asked, and to fill out the complete questionnaire. This might have biased the consultation rate if certain questions had not yet been asked and made the receptionist change the triage result from advice to a consultation. However, the symptoms that were found most predictive of a consultation are important alarm symptoms according to the ruling triage guideline. It is likely that these questions already played a role in the outcome, before the triage questionnaire was checked. Furthermore, a pilot study was conducted before the start of this study, in which the consultation rate was 66%, which is similar to the rate in the present study (73%). This study's outcome measure was whether a child was advised to attend for a consultation or not. This outcome is in fact an index of how likely a call handler thinks a child is to have a severe disease. This will be influenced by the consensus of which indicators carry most weight; these indicators are described in prevailing guidelines. To evaluate whether triage outcome reflects severity of disease, the probability of consultation was related to the probability of referral to a paediatrician: an index of severity of disease that is probably more reliable. Because of the small numbers of referred children, these results should be interpreted with caution.
Comorbidity in children was univariately strongly associated with consultation in children aged <18 months, but not in children aged ≥18 months, and was not included in the final model. This may be due to the relatively small number of children with reported comorbidity in the study sample. It is likely that comorbidity (such as asthma or congenital disorders) plays a significant role in triage, since almost all children with comorbidity in our study were seen by a GP.
Comparison with existing literature
To the authors' knowledge, this study is the first to describe the determinants of the outcome of triage in febrile children during GP out-of-hours care. A recently published guideline for feverish illness in children <5 years old reported alarm symptoms for intermediate or high risk of serious illness, 5 which are comparable to the alarm symptoms of the NHG guideline used in this study.
Implications for future research and clinical practice
The consultation rate of 73% is high. A lower rate would be expected, since most febrile children have self-limiting infections and do not need medical intervention. In total, 83% of children aged <18 months and 85% of children aged ≥18 months in the models, who were seen by the GP, were reported to have at least one of the alarm symptomsdrinking less than normal, shortness of breath, drowsiness, pale, ashen, or mottled skin, and a duration of fever ≥3 days (Table 4 ). According to these results, the receptionists followed the available guidelines to a large extent.
In addition it was found that the alarm symptoms asked for by the receptionist to some extent reflect the seriousness of illness. Children with two or more of the alarm symptoms selected in the multivariate model had a higher probability of referral than those without. In contrast, it is doubtful whether parents entirely understood the questions, as it is not likely that so many children had alarm symptoms. To improve cost-effectiveness of triage, the validity of the inquiry relating to alarm symptoms should therefore be questioned and needs further research.
Surprisingly, in children aged <18 months drowsiness fell out of the model. In this age group children who did not drink well were almost always reported to be drowsy, and vice versa: if they drank well the children were hardly reported as drowsy. This indicates that in these small children drowsiness might be evaluated by the parents on the ability of their child to drink properly. In the analyses carried out in this study this indicates that there is no additional value in asking about drowsiness in cases where the child does not drink well.
Parental concern is a good reason for consultation. In this study, children without alarm symptoms were more likely to be seen by a GP when their parents were concerned. However, when alarm symptoms were present, the concern of parents hardly increased the probability of a consultation; these children were already very likely to be seen. It might be useful to further explore the value of parental concern in the discrimination of febrile children in need of a medical intervention from those who are not in need.
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